CLAIMS : 



1 • A semicondmctor device made by providing on a 

substrate an active region that functions as a portion of 

5 an active element, 

wherein the ac^^tive region is configured by layering: 

<!fl at least one \ first semiconductor layer which is 

^ provided on the substrate, and which functions as a carrier 

transit region, and 

jl 10 at least one \second semiconductor layer which 

O \ 

33 includes a higher concentration of impurities for carriers 

;3 V 

than the first semiconductor layer, which has a thinner 
film thickness than the first semiconductor layer, and from 
^ which carriers can migrat^ to the first semiconductor layer 

15 due to quantum effects 



2. The semiconducton device according to claim 1, 
wherein the first and second semiconductor layers are each 
provided in plurality andl are layered in alternation. „ 



20 



3. The semiconductor device according to claim 1 or 2 , 

wherein the concentration of impurities for carriers 

in the first semiconductor layer is below 1 X lo^'' atoms . 
cm"^, and 

25 wherein the concentration of impurities for carriers 

in the second semiconductor layer is at least 10^^ atoms . 
cm'^. 
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4. The \ semiconductor device according to any of claims 1 
to 3, wherein the substrate and the active region are made 
of one matei^ial selected from SiC, GaN, and GaAs . 

5. The semijconductor device according to any of claims 1 
to wherein \he first and second semiconductor layers in 
the active regio^ are made of the same material. 

6. The semiconductor device according to any of claims 1 
to 3, 

wherein the secd*pd semiconductor layer is a SiC layer, 

and 

wherein the thic^kness of the second semiconductor 
layer is at least one monolayer and below 20 nm. 

7 . The semiconductor device according to any of claims 1 
to 3, 

wherein the first semiconductor layer is a SiC layer, 

and 

wherein the thickness cXf the first semiconductor 
layer is at least about 10 nm anq at most about 100 nm. 



8. The semiconductor device according to any of claims 1 
to 7, \ 

wherein the substrate is a semiconductor layer that 
includes a high concentration of impurities, 
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whereSjri the uppermost portion of the active region is 
made of the f:fc^st semiconductor layer, and 

wherein the^ semiconductor device further comprises a 
Schottky electrodeX providing a Schottky contact with a 
portion of the upper \surf ace of the first semiconductor 
layer at the uppermost portion of the active region, and 

an ohmic electrode pris^iding an ohmic contact with a 
portion of the substrate • 



9. The semiconductor device according to any of claims 1 
to 7, further comprising: 

a Schottky electrode providing aXSchottky contact 
with a first lateral face of the first semrconductor layer 
and of the second semiconductor layer of the acvtive region, 
and 

an electrode that is connected to a second "SLateral 
face of the first semiconductor layer and of the s©c:ond 
semiconductor layer of the active region, the seco^ 
lateral face being arranged at a certain spacing from the 
first lateral face. 



10. The semiconductor devjfce according to claim 9, 
further comprising a doped JTayer for connecting lead, which 
is formed by introducing ya high concentration of impurities 
into a region of the yactive region that is at a certain 
spacing from the >^ first lateral face of the first 
semiconductor layefr and the second semiconductor layer, and 



66 



0 



wherein the electrode is in ohmic contact with the 
doped layer for connecting lead. 
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11. The semiconductor device according to any of claims 1 
to 7, wherein the uppermost portion of the active region is 
made of the first semiconductor layer, and 

wherein the semj^conductor device further comprises: 
a Schottky gate\ electrode, which is in Schottky 
contact with a portion \of the upper surface of the first 
semiconductor layer at t\ie uppermost portion of the active 
region, and 

source and drain el)^ctrodes, which are provided on 
the active region and sandwich the Schottky gate electrode, 
and which are connected to tJje active region. 

12. The semiconductor device /according to claim 11, 
further comprising: 

two third semiconductoi/ layers, which are provided on 
the active region and s^^^wich the Schottky gate electrode, 
and which include a higi^Vconcentration of impurities, and 

wherein the so^iinrce and drain electrodes are in ohmic 
contact with the tifiird semiconductor layers . 
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